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lakes, and the disappearance of springs and other sources of water. 
It will be seen that it agrees exactly with our inferences in regard to 
Kharga. So far as our information goes, the Libyan oasis has pros- 
pered and had a large supply of water at exactly the times when the 
climate of western and central Asia has been comparatively rainy. 
Its supply of water has decreased and its population has diminished 
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coincidently with similar events in Asia. So close an agreement 
among the phenomena of regions extending from Lybia through 
Arabia, Persia and Turkestan to the far confines of China, would 
scarcely be found unless the whole area had been subjected to a 
uniform series of important climatic pulsations. 



THE ISLAND OF SAO THOME. 

It is believed that no tropical country to-day possesses, for so 
small an area, a degree of economic prosperity that is comparable 
with that of the Portuguese province of Sao Thome and Principe. 
They have advanced, in a few years, to the first place among the 
cacao producing countries, wresting the primacy from Ecuador, 
which had long held the first place. In 1905, their production was 
23,187 tons, while that of Ecuador was 18,268 tons. The new 
development of agriculture in Sao Thome dates only from 1870, 
but in 1904 it was exporting annually over $6,000,000 of cacao and 
coffee. Perhaps, in our day, there has been no agricultural develop- 
ment comparable with this, in so short a time and with so little capi- 
tal and so small a force of toilers. 

For some years past Mr. Aug. Chevalier has been in the service 
of the French Government studying the agricultural possibilities in 
the chief African colonies and looking for favorable places at high 
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altitudes that may serve as sanitariums for Europeans in the tropi- 
cal service. Mr. Chevalier has spent six weeks in such investiga- 
tions in Sao Thome, and a paper written by him on the results of 
his inquiries has been printed in French in Occidente (xxxiii, No. 
1 130, pp. 105-120, ills., Lisbon, May 20, 1910), from which the 
following facts are taken : 

Sao Thome lies in the Atlantic, the Equator passing through its 
southern edge, about 163 miles west of Gaboon (French Congo) 
and fifteen days by steam from Lisbon. Its area is 390 square 
miles and it is 31 miles long and 19 miles wide. The island of 
Principe, the other part of the province, lies ninety miles to the 
northeast of Sao Thome, and its area is* 49 square miles. Its popu- 
lation numbers only a few thousands and its agricultural produc- 
tion, chiefly cacao, is relatively small. The inhabitants of Sao Thome 
are centered in the capital, of the same name, in seven villages and 
in about 250 roqas or plantations scattered over the island. The 
population of the two little islands in December, 1909, was 68,221, 
of whom about 2,000 were Europeans, 23,651 natives of the islands, 
and the remainder, imported laborers and their families, nearly all 
from the west coast of Africa and 31,878 from the interior of 
Angola. 

Both islands are exclusively igneous in their geological constitu- 
tion. They form a part of the volcanic chain which extends across 
the Gulf of Guinea from the Spanish island of Annabon to the 
German peak of Cameroons on the mainland. The rocks are basalts, 
trachytes and phonolites. The volcanoes have long been extinct. 
A spring at the Santa Cruz plantation in Sao Thome, discharging 
much carbonic acid, is the last known trace of volcanic activity. 
There are craters at or near the summits of the peaks and the re- 
mains of many others scattered over the island slopes. In the south 
of Sao Thome are some gigantic monoliths of basalt, rising many 
hundreds of feet above their base, with vertical walls. The chaos 
of towering peaks, with precipitous faces, of deep narrow gorges 
half choked with enormous rock fragments, the wider, pleasant val- 
leys, all the sharply contrasting and abruptly succeeding features of 
the landscape, testify to the power of the cataclysms that brought 
the island forth and to the ravages of time that have modified the 
forms of the surface. 

Seen from the sea, Sao Thome has the appearance of a fantastic 
chaos of mountains, cut up by ravine's, some of the eminences sur- 
mounted by peaks that rise naked above the verdure and are lost 
to sight in the clouds that almost perpetually enshroud them. Ex- 
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cepting these higher points, the island appears to be completely cov- 
ered with marvellous tropical vegetation, but this appearance is 
somewhat deceptive, for about half of the area of the island is now 
covered with industrial growths introduced by man. What gives 
from the sea the illusion of a vast forest covering the whole island is, 
in very large spaces, a spreading mass of fruit trees ; and many of 
the forest trees were intelligently selected for preservation, when the 
land was cleared, to give shade to millions of cacao trees and banana 
plants. What seems, at first glance, to be virgin forest is, in fact, a 
great tropical garden of incomparable richness - containing nearly 
everything that man draws from the vegetable kingdom for his 
needs; for even European vegetables thrive finely in this little land 
of many differences of altitude and climate. 

Scarcely any country would seem, at first view, to be so little 
adapted for agricultural development. The stranger is lost in ad- 
miration as he observes by what enormous and patient toil the tan- 
gled forest on these slopes has been made to give way to large and 
well-managed plantations. The abruptness of the steep-sided val- 
leys has been modified. Millions of tons of the rock fragments have 
been piled along the borders of the roads. Many of the torrents 
have been harnessed and are kept within bounds, and the giants of 
the forests have been cleared away. The cacao tree is thriving on 
the slopes of many valleys which were so steep that they seemed 
almost inaccessible to man. The visitor knows scarcely which to 
admire most, the fecundity of the soil which yields such splendid 
harvests or the patient and prodigious efforts of the Portuguese 
which have won so complete a triumph over savage nature. 

Half of the island is now under cultivation ; a quarter of it, in 
the central part, still forest clad, is adapted for reclamation and will 
be added to the industrial area. The last fourth, comprising the 
marsh and dunes of the littoral, especially in the north and north- 
east of the island, the sterile and almost inaccessible peaks of the 
interior and the escarpments of basalt will never be of value for 
agriculture. The abundance of flowing water has greatly favored 
agricultural development. Few countries are so rich in running 
water. The people say there are as many rivers as there are days 
in the year. The cascades are almost innumerable, and nature thus 
affords a great reserve of water power, which is only just beginning 
to be utilized. Thanks to one of these cascades, the great plantation 
of Boa-Entrada has now in operation an electric lighting plant. In 
some places towards the sea, the land slopes gently to the ocean, and 
in the northeast part of the island, where the precipitation is not 
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sufficient for some profitable crops, the streams flowing slowly over 
these narrow plains are utilized for irrigation. 

The climate is clearly insular, very humid, and the temperature 
scarcely varies throughout the year. Still, there are important dif- 
ferences in climate, considering the smallness of the island. In 
the north and northeast, the dry season is of long duration. In 
winter, it is exceptional in this region, for rain to fall incessantly for 
many days. The city of Sao Thome is in this zone. The rainfall 
here is about one meter a year, which is not sufficient for cacao culti- 
vation without irrigation. 

On the west coast, the annual rainfall is a little less than on the 
north shores, though the rainy season is longer, extending from the 
end of August to June 15. 

The region of the high altitudes, through the center of the island, 
has its special climate. At the highest altitude, about 2,025 meters, 
the climate is moderate and humid and the temperature seldom de- 
scends below 0° C. or rises above 15°. Many specimens of European 
flora are found. The flanks of the mountains, from 1,200 to 2,000 
meters, are usually enveloped in thick fog. In this zone, the tem- 
perature is usually below 20 C. and this is the region in which the 
Cinchona (quinine tree) thrives best. 

The cacao tree is not easily cultivated at a higher altitude than 
700 meters above the- sea. The great plantation of Monte Cafe is at 
this altitude. The meteorological data for a year shows total rainfall 
of 2.739 meters, distributed in millimeters as follows : 

Jan., 104; Feb., 20; March, 377; April, 405; May, 481; June, 69; July, 80; 
Aug., 49; Sept., 223; Oct., 481; Nov., 312; Dec, 138. 

The mean annual temperature at Mont Cafe is 22° C. This is a 
little too low for the most successful cultivation of the cacao tree, 
but the lowest temperatures are in May and June during the repose 
of the tree. Cyclones which are so destructive to tropical agricul- 
ture in many lands, are almost unknown among the islands of the 
Gulf of Guinea. Strong winds are injurious to the cacao tree and it 
is raised only where it can be well sheltered. 

This plant was introduced into the island in 1822, but little at- 
tention was given to its cultivation, and in 1869 only about 50 tons a 
year were exported. It was only in the last quarter of the nineteenth 
century that the crop began to be important. 

The island was discovered in 1470 by the Portuguese navigators 
Joao Pedro de Santarem and Pedro Escobar. It was Dec. 21, the 
day of Saint Thomas. The island had no inhabitants. Almost im- 
mediately, it was apportioned among members of the royal house of 
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Portugal. In 1493 a P art OI the island was assigned to Alvaro de 
Caminha, who began to colonize Sao Thome with slaves brought 
from the neighboring mainland. In 1522, Sao Thome ceased to be a 
royal preserve and the island was thrown open to colonists from 
Madeira, and Jews, expelled from Portugal, were settled there. The 
Jews, as a race, have won little renown as agriculturists, but it was 
these Portuguese Jews who did most to develop sugar cane planting 
in Sao Thome and to start an era of prosperity that is comparable 
even with that of these latter years. In the middle of the sixteenth 
century there were 80 sugar mills in the island and a population of 
50,000 souls. From this era date many of the old monuments and 
ruined churches that are scattered around the bay of Anna Chaves. 

Then, early in the seventeenth century, came the invasion of the 
Dutch and the ravages of French and British privateers. The island 
was ruined, the Portuguese colonists fled to Brazil, and the slaves 
and convicts, left to themselves, fell into a state of frightful anarchy 
and barbarism. The dawn of better times did not come for more 
than a century, and it was not till 1795 that the coffee plant was 
brought to Sao Thome. Coffee became the staple product and re- 
tained its primacy till it was superseded by cacao. 

Other export crops have been introduced, but they have been com- 
pletely cast in the shade by the marvelous growth of the cacao in- 
dustry. Sugar cane is still grown on some of the large plantations, 
but the industry is steadily declining. Liberian and Arabian coffee 
makes a good showing in the exports, but has been left very far be- 
hind by cacao. The kola nut, vanilla, Guinea oil palm and many 
tropical plants and essences give good returns, but are almost neg- 
lected. Cacao is to Sao Thome now what gold was to California 
in the early fifties of the last century. All the European vegetables 
thrive at altitudes from 1,000 to 1,400 meters and may be planted or 
sown every month in the year ; and many European weeds have also 
crept in and are a pest in the gardens. 

The cacao export figures for this little island are very remarkable. 
The official statistics show that the value of the exports in 1900 was 
$4,217,652. The annual product has been increasing rapidly since 
then and the value of the exports in 1909 was $9,158,396. The total 
value of the cacao exports in these ten years was $68,219,854. On 
the other hand, the cultivation of coffee is steadily decreasing, having 
dropped from $721,952 in 1900 to $313,366 in 1909. All other ex- 
ports are of small importance. 

For some reasons, the future of the cacao industry would seem to 
be very brilliant. There are now about 75,000 acres in cacao trees 
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and there are 12,500 acres of young plantations that are not yet in 
bearing. Furthermore, there are about 62,500 acres of land well 
adapted for the cacao tree that await only clearing and cultivation to 
add them to the productive area. One plantation of only 2,500 acres 
reports a clear profit of $80,000 a year. 

But the planters have some serious misgivings. The tendency of 
the price of this raw material of cocoa and chocolate is downward. 
New plantations are being opened in all the warm countries. The 
question of labor also is a grave problem that is yet far from solution. 
All the world knows of the serious charge that the system of recruit- 
ing labor in the Portuguese province of Angola, for the plantations 
of Sao Thome, practically reduces the blacks who are thus'engaged 
to a state of slavery. It is expected that the law of July 17, 1909, 
will do away with the evils that have disgraced the recruiting system ; 
and new currents of immigration from Mozambique and the Cape 
Verde islands will help towards a solution of the labor problem. 

But there is still another very serious question before the planters. 
The mortality among the plantation blacks is frightful. About 80 
per cent, of their children are dying in their first year. About 10 per 
cent, of the plantation hands, men and women, die annually. This is 
a terrible condition that requires a remedy. 

The exports are now three times as great as the imports, a fact 
that does not speak well for the social well-being of the populace. 
All these facts are blemishes in the history of Sao Thome's remark- 
able industrial development. They are facts that the Portuguese 
Government should try to remedy. According to Mr. Chevalier, 
Portugal has done almost nothing for the colony from which it is 
drawing a fine revenue in export and import taxes. It is, however, 
now building a railroad from the coast which has reached Trinidad 
in the interior. Further than this it has promoted no public works. 
It is the planters themselves who have built the roads, cleared away 
the forests and done everything to make possible the wonderful 
development since 1870. Private initiative has wrought the trans- 
formation; and the Portuguese planters have good reason to be 
proud of the material results they have achieved. 



